Importance of proprotein convertase subtilisin/kexin type 9 in the hormonal and dietary regulation of rat liver low-density lipoprotein receptors.
Hormonal or dietary challenge can stimulate hepatic low-density lipoprotein receptor (LDLR) expression through posttranscriptional mechanisms. We here tested whether such observations may be due to regulation of proprotein convertase subtilisin/kexin type 9 (PCSK9). Treatment with glucagon resulted in a 2-fold increase in hepatic LDLR protein expression, whereas its mRNA levels were reduced; this occurred simultaneously with a 70% reduction in PCSK9 expression. Insulin treatment resulted in responses opposite to those seen by treatment with glucagon. Furthermore, high-dose ethinylestradiol treatment reduced PCSK9 expression by half. Finally, feeding of rats with dietary cholesterol reduced PCSK9 expression, resulting in an increased number of hepatic LDLRs despite a reduction of LDLR mRNA levels. Regulation of PCSK9 occurred in part through sterol regulatory element binding protein-2, but changes in this cholesterol-controlled transcription factor could not explain all hormonal effects seen. We conclude that the hormonal and dietary regulation of hepatic LDLRs also involves posttranscriptional regulation by PCSK9. The identification of PCSK9 regulation by these various treatments is important in understanding of the physiological function of this protein and points to new targets for therapeutic treatments to increase hepatic LDLR numbers.